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frxqwu| sdluv iru wkh 53 rwkhu lqgxvwuldol}hg frxqwulhv1 Qhlwkhu hvwlpdwlrq phwkrg doorzv xv wr
lghqwli| doo wkhvh eduulhuv vhsdudwho|/ exw wkh phwkrg zh fkrvh lv ohvv vhqvlwlyh wr vxfk gl￿huhqfhv
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dv wkh h{srqhqwldo ri wkh dyhudjh orjdulwkp1 Iru wkh XV wkh dyhudjh lv wdnhq
ryhu wkh 63 vwdwhv lq wkh vdpsoh/ iru Fdqdgd ryhu wkh 43 surylqfhv dqg iru
URZ ryhu wkh rwkhu 53 lqgxvwuldol}hg frxqwulhv1N5￿N5 ￿œ￿￿œ N5￿￿œ N5￿+￿‘ ￿œ￿+￿‘ +￿‘￿+￿‘
AŒL￿￿L￿?|h) ￿L_i*
+@|￿L ￿￿%ß￿ ￿ºfD eº￿￿ fºe￿
Efºf￿￿ Efº￿e￿ Efºf2￿
#￿i |L M￿*@|ih@* ￿ºf ￿ºf fº￿b
hit￿t|@?Ui Efºf￿ Efºf￿ Efºf￿￿
#￿i |L 4￿*|￿*@|ih@* ￿ºfD eº￿￿ 2º￿￿
hit￿t|@?Ui Efºf￿￿ Efº￿e￿ Efºfb￿
￿￿*|￿￿￿L￿?|h) ￿L_i*
+@|￿L ￿￿%ß￿ ￿º2D DºbS fºDS fºef fºeS fº.￿
Efºf2￿ Efºe2￿ Efºf￿￿ Efºf￿￿ Efºf￿￿ Efºf2￿
#￿i |L M￿*@|ih@* ￿ºf ￿ºf fº2f fº￿b fº￿f fº￿b
hit￿t|@?Ui Efºf￿ Efºf￿ Efºf2￿ Efºf￿￿ Efºf￿￿ Efºf￿￿
#￿i |L 4￿*|￿*@|ih@* ￿º2D DºbS 2º.2 2º￿D eº.f ￿º.￿
hit￿t|@?Ui Efºf2￿ Efºe2￿ Efº￿2￿ Efºfb￿ Efº￿￿￿ Efº2D￿
A@M*i eG W4T@U| Lu ￿Lh_ih ￿@hh￿iht L? ￿￿*@|ih@* Ah@_i
Qrwhv= Wkh wdeoh uhsruwv wkh udwlr ri wudgh zlwk wkh hvwlpdwhg erughu eduulhuv +EE, wr wkdw xqghu erughuohvv
wudgh +QE,1 Wklv udwlr lv eurnhq grzq lqwr wkh lpsdfw ri erughu eduulhuv rq wudgh wkurxjk elodwhudo uhvlvwdqfh
+w
4￿￿





AŒL￿￿L￿?|h) ￿L_i* ￿￿*|￿￿￿L￿?|h) ￿L_i*
￿@?@_@ N5 ￿@?@_@ N5
|￿iLhi|￿U@**) UL?t￿t|i?| ￿fºD 2ºDS ￿fº. 2º2e
it|￿4@|i E￿º￿S￿ Efº￿￿￿ E￿ºfS￿ Efº￿2￿
￿U￿@**￿4 T@h@4i|ih ￿SºD ￿ºSe ￿eºH ￿ºS￿
￿4T*￿i_ M) |￿iLh) E￿ºS￿￿ Efºfb￿ E￿º￿2￿ Efº￿f￿
A@M*i DG W4T@U| ￿Lh_ih L? W?|h@?@|￿L?@* Ah@_i +i*@|￿æi |L W?|ih?@|￿L?@* Ah@_i
Qrwhv= Wkh æuvw urz ri wkh wdeoh uhsruwv wkh wkhruhwlfdoo| frqvlvwhqw hvwlpdwh ri wkh lpsdfw ri erughu
eduulhuv rq lqwudqdwlrqdo wudgh uhodwlyh wr lqwhuqdwlrqdo wudgh/ iru erwk Fdqdgd dqg wkh Xqlwhg Vwdwhv1
Wkh vhfrqg urz uhsruwv wkh PfFdooxp erughu sdudphwhu lpsolhg e| wkh prgho/ zklfk surylghv d
eldvhg hvwlpdwh ri wkh lpsdfw ri erughuv rq wkh udwlr ri lqwudqdwlrqdo wr lqwhuqdwlrqdo wudgh1E￿￿ E￿￿￿ E￿￿￿￿ E￿æ￿ Eæ￿ Eæ￿￿ Eæ￿￿￿ Eæ￿￿￿￿
AŒL￿￿L￿?|h) ￿L_i*
Ah@_i E￿￿%ß￿￿
N5￿N5 ￿ºfD ￿ºfD ￿ºfD ￿ºfD ￿ºfe ￿ºfe ￿ºf￿
Efºf￿￿ Efºf￿￿ Efºf￿￿ Efºf￿￿ Efºf￿￿ Efºff￿ Efºff￿
￿œ￿￿œ eº￿￿ eº2S eº￿￿ eºe￿ ￿ºb2 ￿ºH2 eº￿.
Efº￿e￿ Efº￿e￿ Efº￿f￿ Efº￿b￿ EfºD￿￿ Efº2b￿ Efº￿H￿
N5￿￿œ fºe￿ fºe￿ fºe￿ fºe￿ fºDf fºDf fºDe
Efºf2￿ Efºf2￿ Efºf2￿ Efºf2￿ Efºf￿￿ Efºf2￿ Efºf2￿
￿U￿@**￿4 T@h@4i|ih
N5 ￿ºSe ￿ºSe ￿ºDH ￿º.f ￿º￿. ￿ºf￿ ￿ºfD
Efºfb￿ Efºfb￿ EfºfH￿ Efºfb￿ Efº￿￿￿ EfºfD￿ EfºfS￿
￿œ ￿SºD ￿SºD ￿.º￿ ￿Sº￿ ￿2º2 ￿Dºe ￿eºb
E￿ºS￿￿ E￿ºS￿￿ E￿ºSe￿ E￿ºSD￿ E￿ºb￿￿ E￿ºDf￿ E￿ºS￿￿
￿￿*|￿￿￿L￿?|h) ￿L_i*
Ah@_i E￿￿%ß￿￿
N5￿N5 ￿º2D ￿º2S ￿º2￿ ￿º2b ￿º22 ￿º￿b ￿º￿H ￿º￿e
Efºf2￿ Efºf2￿ Efºf2￿ Efºf2￿ Efºfe￿ Efºf2￿ Efºf2￿ Efºf2￿
￿œ￿￿œ DºbS Dºb￿ Dºbf Sº2￿ Dºf. Dºf￿ Dº2￿ eºee
Efºe2￿ Efºe2￿ Efº￿.￿ Efºeb￿ EfºSS￿ Efº￿S￿ Efºef￿ Efº￿b￿
N5￿￿œ fºDS fºDS fºDe fºD. fºS￿ fºS2 fºS￿ fºD￿
Efºf￿￿ Efºf￿￿ Efºf￿￿ Efºf￿￿ EfºfD￿ Efºf￿￿ Efºf￿￿ Efºf￿￿
+￿‘￿+￿‘ fº.￿ fº.f fº.￿ fº.2 fºH￿ fºDf fºH. fº.S
Efºf2￿ Efºf2￿ Efºf2￿ Efºf2￿ EfºfS￿ Efºf2￿ Efºfe￿ Efºfe￿
￿U￿@**￿4 T@h@4i|ih
N5 ￿ºS￿ ￿ºS￿ ￿ºDS ￿ºSb ￿º￿H ￿º￿￿ ￿º￿b ￿ºDS
Efº￿f￿ Efº￿f￿ Efºfb￿ Efº￿￿￿ Efº￿2￿ EfºfS￿ EfºfH￿ Efºfb￿
￿œ ￿eºH ￿eºH ￿Dº￿ ￿eºD ￿￿º￿ ￿￿ºS ￿2ºb ￿2ºe
E￿º￿2￿ E￿º￿2￿ E￿º￿e￿ E￿º￿￿￿ E￿ºD.￿ E￿º￿.￿ E￿º2b￿ E￿º2D￿
A@M*i SG 5i?t￿|￿æ￿|) œ?@*)t￿t
Qrwhv= Wkh wdeoh uhsruwv vhqvlwlylw| dqdo|vlv zlwk uhjdugv wr wkh udwlr ri wudgh zlwk erughu eduulhuv
wr wudgh zlwkrxw erughu eduulhuv dqg zlwk uhjdugv wr wkh PfFdooxp erughu sdudphwhuv lpsolhg e|
wkh prgho1 Froxpq +l, uhshdwv uhvxowv iurp wkh ehqfkpdun uhjuhvvlrq1 Froxpq +ll, dvvxphv ￿ @4 3
+lq wkh ehqfkpdun ￿ @ 8,1 Froxpqv +lll, dqg +ly, uhsruw uhvxowv zkhq uhvshfwlyho| grxeolqj dqg
kdoylqj glvwdqfhv lqwhuqdo wr uhjlrqv dqg frxqwulhv1 Froxpq +y, uhsruwv uhvxowv edvhg rq d uhjuhvvlrq
wkdw grhv qrw xvh lqwhuvwdwh gdwd1 Froxpqv +yl, dqg +yll, uhsruw uhvxowv zkhq lqfrph | lv uhsodfhg
e| {￿| zlwk { uhvshfwlyho| lqfrph | dqg shu fdslwd lqfrph |@Q1 {￿ uhsuhvhqwv wkh iudfwlrq vshqw rq
wudgdeohv lq d uhjlrq ru frxqwu|1 Wkh æqdo froxpq uhsruwv iru wkh pxowl0frxqwu| fdvh uhvxowv zkhq
plqlpl}lqj wkh vxp ri doo vtxduhg huuru whupv/ lqfoxglqj wkrvh lqyroylqj URZ frxqwulhv1